Abstract -Recent work has shown that most transition metals and post-transition metals can be incorporated as vertices in polyhedral metalloborane cluster compounds.
INTRODUCTION
At the 19th ICCC in Prague four years ago we organized a Microsymposium on the theme of "Boranes as Ligands' and the seven papers presented there gave some idea of how far this novel approach to boron hydride chemistry had developed at that time (ref. ; the structure comprises a cmdimetalla 6-atom cluster {1,2-Ir2B4} and also features a novel bis(orthocycloboronation) of two of the P-phenyl groups on the phosphine ligands associated with one of the iridium atoms,
Metalla derivatives of closo-B10H102 , nido-B1H1, the compound is a colourless, very stable, bis-platinum(IV) derivative which can be obtained in good yield by a straight-forward 3-step synthesis from arachno-B9H14 as follows:
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4h, room temp. rom temp.> {fL2Pt}2B8H101 (55% yield) (3) N. N. GREENWOOD Whilst this work has undoubtedly been important in devising a variety of routes to metalloboranes and in establishing the range of metals that can be so incorporated, it also raises the intriguing possibility that metal-boron clusters can be synthesized with polyhedral
geometries not yet found among the parent borane species themselves. This aspect of the work is discussed in the next section.
NOVEL POLYHEDRAL CLUSTER GEOMETRIES
If, instead of using arachno-B9H14 for reaction (1) above, the neutral isoelectronic monoligand derivative 4-Me25-7-MeO-arachno-B9H12 is used, then a 50% yield of the expected . This encourages the thought that the centrosymmetric isomer of B14H20 might also be stable and preparable.
A further structural parameter that can be varied is the site of the vertex that is notionally removed when converting a closo-cluster into a nido-cluster. In the parent boranes this is usually the site of highest connectivity so that, with nido-B10H14 for example, it is the unique 6-connected vertex of B11H112 which is removed to give the typical nest-like structure illustrated in Fig 2b for nido-iridadecaborane. However, several alternatives can be envisaged and one such is the iso-nido-structure obtained as a minor product of the reaction of arachno-B9H14 with {IrCl(PPh3)3J at room temperature: the major product (>85% yield) is again the yellow complex shown in Fig. 2b but trace quantities of the pale-violet isO-flido-iridadecaborane [(PPh3)2(7-IrB9H10.PPh3)J are also obtained (ref. 15 ).
As shown in Fig. 5 , the Ir(PPh3)2} group now occupies the high-connectivity apical site 
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Metalloborane cluster compounds 83 An even more extensive modification has been achieved in the closo-decaborane series. Here the normal structure is the bicapped square antiprism as exemplified by closo-B10H102 itself and its many apex-and equatorial-subrogated metal derivatives such as the nickella-complex The normal 9-vertex closo-polyhedron is a tricapped trigonal prism (ref.
3) and this has always been found to be the preferred geometry. However, other closed triangulated polyhedra can be imagined and one of these has recently been synthesized by dehydrogenation of the related arachno-and nido-structures (ref. 19 ), e.g.
The poppy-red product, iso-closo-[H(PMe3)2(IrB8H7C1)], has the previously unobserved cluster geometry shown in Fig. 7 : it has idealized symmetry with an fl6 borane-to-metal . The structure is shown in Fig. 8a ; it comprises an edge-fused con junctometalloborane consisting of a nido-{PtB7} unit joined to a nido-{PtB10} unit via a common Pt-B edge. The compound can be regarded as a complex between the macropolyhedral borane ligand fl6-{B16H18(PMe2Ph)}4 ligand and a Pt(PMe2Ph)}4 metal centre as indicated in Fig. 8b .
The ligand is thus a phosphine-substituted 16-vertex unit derived from the as yet unknown conjuncto-hexadecaborane B16H24, and the complex has considerable significance in the general field of polyhedral borane synthesis.
B (6) B ( The distances from Pt (7) Pt-B distances are 234, 227, 220, and 224 pm. 
